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Hospitalization, even under the most pleasant circumstance 
can be an anxiety » provoking experience. When hospitalization 
includes a surgical procedure, the added factors of the risk of 
the operation, fear of the unconsciousness resulting from 
anesthesia, and fear of bodily harm including pain and 
disfiguration may well increase the patient's anxiety. These 
reactions, if ignored, may complicate the administration of 
anesthesia, the operative procedure and the post-operative 
13 course. 
In the case of children the problem is compounded, 
particularly in the younger child, because hospitalization 
may represent the first separation from the home environment. 
Whether or not the child has been previously separated from 
home, it is usually a change from a secure environment to 
one which, to the child, may be hostile and threatening, 
1 7 
Langford , in a study of anxiety attacks In twenty 
children, found that six anxiety attacks had a definite 
relationship to tonsillectomy and adenoidectomy under ether 
anethesia. Further, he found that these children had been 











separation from the parents. 3?br them, the anesthetic and 
the operative procedure came as a shock. 
Surgery presents the child with a further and more . 
absolute separation than hospitalization alone, for even if 
the parent accompanies the child to the hospital, the 
operating room doors mark the spot beyond which only the 
23 
patient may pass. According to Schnaper, fear of anesthesia 
in children is primarily one of parental separation and 
unexpressed fears; i.e. of darkness, the bogey-man and the 
tones of the voices in the operating room. 
There are several reported studies of the effects, months 
to years later, of hospitalization on the child. All of the 
2? children in the study of Prugh,et. al., showed at least 
minimal reactions to the experiences of hospitalization. He 
defined as " minimal reactions" mild and transient disturbances 
in adaptation observable largely in the hospital. He found the 
immediate reactions to hospitalization to be most marked in 
children two to five years old. " Severe reactions", i.e* 
crippling manifestations of anxiety with interference with the 
child'£ adjustment persisting longer than three months following 
discharge, occurred most often in children under three years of 
age. 
The most common manifestation of disturbance in adaptation 
at any age level was that of overt anxiety, but in children two 
to four years old anxiety was more intense than at any other age 
level. Anxiety was often associated with fear or anger at the 




iime of departure of the parents. Constant crying, apprehensive 
>ehavior, outbursts of screaming and acute panic when approached 
>y an adult were frequent, together with occasional somatic 
soncomitants of anxiety, i.e. urinary frequency, diarrhea, and 
romiting. 
In children four to six years old overt manifestations of 
tnxiety were widespread but were in general less severe and less 
'requent than in younger children. 
In the six to ten year olds anxiety still remained a common 
lanifestation, although there were fewer panic reactions than in 
.he younger groups. Some anxiety over separation from the parents 
'as apparent, but in general anxiety seemed free-floating or 
.efinitely attached to potentially painful or new and frightening 
'xperiences. 
22 
These authors noted no significant differences in degree 
>f reaction related to the sex of the children. 
Although previous experience with hospitalizations was 
22 
ommon amongst the children in this study , these patients 
showed no characteristics in terms of heightened disturbances in 
lehavior or enhanced ability to handle the experience of 
Lospitalization. 
8 
Fagin , in a study of children one and one-half to three 
’ears old, found that one month after hospitalization there was 
rignificant regression in their reactions to temporary, brief 
reparation from the mother, emotional dependence, appetite and 




bladder training* Interestingly enough, children of the same 
age who were accompanied by their mothers during hospitalization 
did not show significant regression in their behavior but, in 
fact, showed progressive reactions to brief separation, 
emotional dependence, appetite, manner of eating and use of 
special toys. It was her opinion that the attendance of the 
mother was necessary for the mental health of the child. 
The practice of having the mother stay with the child is 
15 
a popular one. Illingworth and Holt suggest that, where 
possible, the mother should be admitted to share a bedroom 
with the child. If it is impossible for the mother to stay 
overnight with the child they encourage the following 
alternatives in orddr of preference: spending the whole day 
with the child; spending part of the day; and finally, daily 
visits. 
25 
Shirley and Poyntz , however, state that it is the 
experience of nursery school teachers and of doctors and 
nurses that even very young children are much more easily 
upset emotionally and cry longer and more loudly when their 
mothers are within sight or earshot than when they are hbsent. 
Illingworth and Holt^^ cite a similar arguement. However, 
they take issue with this, feeling that everything should be 
done to maintain the mother-child relationship. If is their 
belief that it is better for a child to see his mother every day 
even though he will be sorry when she leaves, than to allow the 








If the child must be separated from his mother during 
21 
hospitalization, Pillsbury thinks that a child’s first 
separation should not be under the conditions of a hospitaliza¬ 
tion, if this can be avoided. When hospitalization is an 
elective procedure and thus can be planned for, this author 
recommends preparing the child gradually, ahead of time and under 
less distressing circumstances. This can be done by having the 
child become accustomed to a baby-sitter for increasing periods 
of time, and then accustoming him to staying at a friend’s house 
while his mother goes shopping. Pillsbury suggests that this 
gives the child reassurance that although his mother sometimes 
leaves him, she always comes back. 
With special regard for the child admitted for surgery, 
28 
Vander Veer states that the child’s fear of injury can be 
minimized by letting him know in advance what is going to 
happen to him. It is suggested that this will be of benefit 
even in a child as young as two years of age. 
27 
Smith thinks that it may be helpful to allow the mother 
to spend the night in the child’s room and that, in any case, 
the child should be admitted to the hospital at least the day 
before the operation to allow him time to recover from being 
separated from his parents and to become accustomed to hospital 
26 
personnel and procedures. 
5 
L.L. Coleman states emphatically that the presence of 
one or both parents during the immediate preoperative and 





constant presence of a parent during the entire hospital stay 
is the greatest single contribution to the maintained security 
of the child,, 
2 
Barhash similarly thinks that the mother should be with 
the child until he is anesthetized and also immediately on 
awakening, 
1 
It is the opinion of Anderson and Faust that the person 
to whom the child is closes^. should accompany him to the 
hospital and administer to him during the immediate preoperative 
period, 
15 
Illingworth and Holt not only believe that the mother 
should stay in the hospital with the child, but also that she 
should be with him when he is recovering from the anesthetic, 
18 
Levy, in his study of the psychic trauma of operations 
in children summarized the aforementioned opinions. He found 
that children who remained free of emotional difficulties 
after operation had been told the reason for the operation and 
how it would be performed. In addtion, these children were 
taken to the hospital by their mother or father and anesthetized 
or given sedatives in the bedroom. 
It is the consensus of the above workers that the presence 
of a parent in the hospital with the child, even up to the 
moment of surgery, is desirable. Several authors, however, 
including two of the above, think that for children of certain 
ages surgery is undesirable from a psychological point of view 
irregardless of the parental separation factor, and they 









time in the child’s development, 
5 
L.L, Coleman thinks that the optimum age for surgery varies 
with each child, the common denominator being the child*fe ability 
18 
to understand the necessity for the operation. Levy and 
14 
Hodges are more specific. The former states that a high degree 
of emotional distress results from an operation in the first 
two years of life and that it is advisable, if possible, to 
postpone surgery until the child is three years of age, at 
which time his comprehension and ability to master anxiety are 
developed to a higher degree, Hodges also places three years 
as the age below which no surgery should be done if it can 
safely be postponed. 
What is entailed in the successful pre-operative 
anesthetic management so as to minimize the psychic trauma? 
2 6 
! Smith*s opinion is that the success of the anesthetic induction 
depends upon several factors, one of the most important of which 
is the pre-operative handling of the child. He believes that 
the first objective is the elimination of fear. Parents can 
help reach this objective by instilling confidence in their 
children, and by convincing them that the doctors and nurses 
! are going to help them, much of which can be done at home 
before coming to the hospital. 
The question of how the child should be brought to the 
5 
operating room is discussed by several writers. L.L, Coleman 
mentions induction in the child’s room only to condemn it as 
1 






: . , 
8 
and Schnaper favor the child being asleep with sedation before 
being transported through the hospital. In this way the child 
is spared the experience of being wheeled through the unfamiliar 
hospital corridors and seeing the operating room, its instruments 
26 
and its unusually clad personnel. Smith agrees that the child 
should be asleep, or at least calm and drowsy. 
21 
Pillsbury thinks that no child should be subjected to an 
anesthetic without the reassuring presence of a familiar face. 
If this cannot be the patlent*fe own doctor, then Pillsbury 
suggests that the child become acquainted with the surgeon, 
19 
anesthetist or nurse ahead of time. According to MacKeith , 
it is not the mother’s place to be the familiar face at 
induction, for it may be upsetting to a child to find that his 
mother cooperates in the attack on him. Yet Schulman, et. 
24 
al», found that having the mother with the child at 
induction mitigated the child’fe distress. 
2 4 5 
Barhash , L.D. Coleman , and 1, L. Coleman agree that it 
is best for the doctor to take the child^ who is either wholly 
unsedated or drowsyj from the mother to the operating room. If 
this is not possible, then a nurse with whom the child has 
become familiar is the next best person to carry out this task. 
5 
L.L. C-oleman notes that a strange attendant serves no 
pacifying or soothing function at what is, for the child, a 
significant moment. 
19 
MacKeith also favors having a familiar nurse take the 
child to the operating room amd adds that the child, if 










carried by her, since being wheeled by stretcher, unable to 
see where one is going, is alarming. 
Both medication and the personal ministrations of the 
anesthetist and surgeon prior to operation are interrelated 
in allaying apprehension and relieving anxiety. 
16 
It is Jackson*& clinical opinion that in a child properly 
prepared psychologically, less anesthetic agent is needed and 
the time to reach second plane anesthesia is shortened. Likewise5 
he believes that a greater amount of medication is needed to 
produce somnolence or docility in a frightened child. By 
properly managing the child's psyche, a smaller and safer amount 
of sedation may yield the same effect as would be given only 
by a much larger dose in a frightened child. 
26 
Smith also stresses the importance of proper 
psychological preparation by pointing out that children older 
than three are sometimes apprehensive even after what should be 
suitable premedication. This results from a fear of the 
unknown in some of the children, while others who know what is 
going to happen dread it. However, he emphasizes,additionally, 
that although gentleness can do much to gain the cooperation 
of the frightened child, a far greater kindness is done if the 
physician relies upon medication for the major part of the 
effect. 
Thus, it would appear that although proper pre-medication 









sufficient in every case, either alone is never enough. 
The above provides a general background for the present 
study. However it is appropriate to consider in further 
detail several of the above studies which deal more specifically 
with the behavior of the child in the hospital and upon arrival 
in the surgical suite. 
10 
Gofman, Buckman and Schade , in a study of children*s 
emotional responses to hospitalization, found that children, 
especially younger children, will express their uncomfortable 
feelings openly and verbally, with much crying. Other children 
will become quiet and withdrawn, and to the inexperienced 
observer these may give the impression of being well-adjusted 
to hospitalization because they do not cause any trouble. 
Finally, some children handle their feelings by becoming 
belligerent, bossy or destructive and by refusing to cooperate 
in any way with procedures and treatments. They point out that 
all of these children may be frightened and lonely to the sai#e 
degree although their means of expression differ. 
27 
Smith thinks that a child may be hyperexcitable for 
several reasons. Children one to three years of age may be 
hyperexcitable because they are too young to understand and to 
control their emotions. As mentioned, other investigators 
recommend delaying hospitalization until the child is three 
or older, and this observation of Smith*h supports this tenet. 
Further, a child may be hyperexcitable because he is 
abnormally nervous or introspective and tends to worry about 
. 
11 
the procedure for weeks, because he is mentally retarded, or 
because he has already gone through several operations, 
14 
Hodges studied 142 children aged >|=10| who were 
hospitalized for tonsillectomy, 84$ of these children had no 
prior hospitalization. On arrival in the anesthetic room, 
having received only atropine for premedication, he classified 
their behavior as follows: 
1) At ease 
2) Self-controlled and 
cooperative but guarded. 
3) Self-controlled but 
anxious 
4) Anxious and crying or 
persistently uncooperative 




1- ( .7%) 
0 
In a study of 929 children admitted for tonsillectomy and 
adenoidectomy, all of whom received 50 mg. of quinalbarbitone 
20 
(secobarbital) orally, Morton classified their behavior on 
arrival at the operating room as follows: 
A. Asleep and continued so, 
B. Arrived awake and calm and showed no disapproval 
in any way of the experiences to which they were 
subjected. 
C. Arrived awake and calm but became mildly upset 
during induction of anesthesia, 
D. Arrived awake and calm but became violently 
antagonistic to induction of anesthesia. 
E. Arrived awake and already showing disapproval 
of their new environment. 
1 
- 
He found statistically significant differences in 
behavior between the younger and older children, 10.2$ 
( 54/ 532 ) of children 3-6 years old arrived asleep 
(group A). However, in the age group 7-10 only 5.3$ 
( 21/ 397 ) were asleep on arrival. Likewise 14.6$ (70/478) 
of the 3-6 year olds expressed disapproval in one way or 
another ( Groups C, D, and E ),as compared with 9.3$ 
(( 35/ 376 ) in the 7-10 age group. The discrepancy in 
expression of disapproval was even greater when he compared the 
3=4 year olds ( 25$ ) and,the 9-10 year olds (9.7$ )» 
12 
Goulding et, al. , studying children for outpatient 
dental procedures under general anesthesia, found that there 
was no yardstick by which the effects of pre-operative 
sedation could be measured. They attributed this to the fact 
that the purpose of premedication is to modify an emotional 
state which, by its nature, is unobservable. However, they 
felt it fair to judge the effectiveness of sedation by the way 
in which it influenced behavior, assuming that the patient’s 
behavior arose from and reflected his emotional state. In 
other words, their study was concerned with behavior, an 
observable phenomenon, rather than with anxiety and apprehen¬ 
sion which they considered to be unobservable and, therefore, 
more difficult to assess. 
12 
These investigators devised an arbitrary behavior 







intermediate grade to violent obstruction at the bottom. 
Using this scale they assessed children before and after 
premedication. Children who appeared unmoved by the 
proceedings were graded ” calm 11. Those who were obstructive 
or obviously tense, who sobbed, cried or used delaying 
I 
tactics, but who did yield readily to suggestion were placed 
in the intermediate category and labelled " disturbed.” 
Finally, children who refused to copperate or were actively 
obstructive were classified as ” turbulent.11 
The post-medication observations were made both when the 
child arrived at the room and when the induction of anesthetic 
was begun. It was noted that with the beginning of induction 
some of the " calm ” children became’’disturbed " and some of 
the ” disturbed ” children became ” turbulent ”, Interestingly 
enough,however, these authors could not distinguish three 
different medications from a placebo by their effect on 
behavior. More important than medication with regards to 
behavior was the age of the child® They found those over six 
to be almost without exception well-behaved and thought that 
for this group premedication was almost unnecessary. However, 
below this age they believed that any method of improving 
behavior would be an advantage, because two-thirds of the 
| 
older children were ’'"calm” even with the beginning of Induction, 
whereas only one-third of the younger children maintained that 
standard. ’’Disturbed” behavior was more frequently observed 









there was a marked difference in behavior between the two 
groups, within either group no significant difference in 
behavior was found. 
7 
Eckenhoff found crying to be commonest in children five 
years of age or younger, but that the incidence could be 
markedly influenced by preanesthetic medication. The incidence 
of crying was highest when a belladonna preparation was the 
only medication given and lowest when a combination of morphine, 
pentobarbital and a belladonna was administered. In this study 
scopolamine had a better sedative effect than atropine. 
Eckenhoff noted, further, that more attention to the time of 
administration of the pre-operative medication would have 
reduced the incidence of crying. As support for this he 
cited the fact that b0% of the children younger than five 
who were crying had not received their medication on time 
whereas only 10% of the non-crying children had failed to 
receive medication on time. Eckenhoff also found the incidence 
of anesthetic complications ( respiratory depression, cyanosis, 









Tiie studies cited above have dealt primarily either with 
the psychological sequelae which develop months after 
hospitalization or with the behavior of children arriving at 
the operating room, and modification of this behavior by 
premedication. The purpose of the present study is to determine 
whether a significant relationship exists between the behavior 
of the child on arrival at the operating room and the presence 
of one or both parents with the child at the time that the 
child departed for the operating suite. Because premedicant 
drugs influence a child’s behavior, data, on premedication were 
also obtained. However, the object of the study was centered 
upon the relationship between the presence or absence of one or 
both parents at the time the child was brought to surgery and 
the child’s behavior. Since the parent who sleeps in the 
hospital with the child will be with the child prior to 
surgery, the results will reveal also whether rooming-in 
influences the child’s behavior in the operating room and 
whether such influence, if it exists, has the effect of 






All pediatric surgery at the Yale-New Haven Hospital is 
conducted in the Dana Operating Pavilion, with the exception 
of newborn surgery, outpatient dental procedures and certain 
urological procedures. lit was thus relatively easy for a, 
single investigator to observe a majority of the children 
having surgery at this hospital. 
During the period 26 July - 14 October 1967, 154 children 
whose ages ranged from one year to under eight years were 
observed. This age range was selected arbitrarily, on the 
basis that children younger than one year old would probably 
not be sufficiently aware of their environment to experience 
anxiety and display representative behavior. Likewise, it was 
felt that a child eight years of age or older would have spent 
at least two years in school or perhaps a summer at overnight 
camp and thus might have had experience with separation from 
parents which would not make them comparable with a younger 
sampling of patients. Fortuitously’, none of the patients 
studied had been either to overnight camp or away from home 
for an extended period. In addition, this investigator also 
believed that the older a child the less likely he was to 
express anxiety or fear by crying or hostility, thus 
introducing a bias making older children noncomparable with 
younger children. The youngest child studied was eighteen days 
. 
„ ' ‘ 
• 
. 
beyond his first birthday, the oldest forty-six days short of 
his eighth birthday. 
When the study was being planned it was thought that it 
would be most desirous to use only patients who were having 
ear nose and throat procedures ( tonsillectomy, adenoidectomy, 
myringotomy ) and, perhaps, inguinal and umbilical 
herniorrhaphapies since this patient population would be in 
good general health and would be unlikely to present a 
significant incidence of prior surgery or, indeed, of prior 
hospitalization for any reason. The study,ideally, would have 
concerned itself with the reactions of children undergoing 
surgery and hospitalization for the first time, thus assuring 
greater uniformity to the sample. However, the factor of 
time necessitated studying a wider scope of surgical cases. 
Certain criteria were applied for inclusion of patients 
in this study. First, only children scheduled for elective 
procedures under general anesthesia were studied. By 
including only children for elective procedures, subjects 
usually would have been admitted on the preceeding day, thus 
avoiding children who had been in the hospital for extended 
periods before being brought to surgery. The child who had 
been in the hospital for a week, with or without parents, 
before coming to surgery might be considered to have become 
accustomed enough to the hospital by the time of his 
operation not to be fairly comparable with those who were 






For the latter reason, children undergoing cardiac 
procedures were excluded, since many of these children spend 
several days in the hospital prior to surgery. Although the 
situation never arose, children transferred from a home or 
hospital for chronic illness would also have been excluded for 
the same reason. 
It was further decided not to study children whose 
records and/or parents gave a history of mental retardation, 
27 
regardless of whether Smith is correct in his contention, 
as already cited, that the retarded child is more likely to be 
hyperexcitable, 
Because of the above selection, 10 out of the 154 
original patients were discarded at the time the data were 
first analyzed. Two patients were discarded because of a 
history of mental retardation. Two were discarded because they 
were older than eight. Four patients were not included because 
they had been hospitalized for two or more days prior to their 
surgery. One of these had even undergone a minor urological 
procedure under general anesthesia in the urology suite on the 
previous day. One patient, although satisfying all of the 
above criteria, was brought to the hospital on the morhing of 
her tonsillectomy and hence had not spent the previous night in 
the hospital as had all of the other patients. The tenth patient 
fulfilled all of the criteria, but the parents were not 
questioned in the manner discussed below. This left 144 of the 














Table I is a listing of the types of operations which the 
patients in this study underwent, 93/14-4 ( 64,6/ ) were in the 
combined categories of tonsillectomy, adenoidectomy, myringotomy, 
inguinal and umbilical herniorrhaphy which, time permitting, 
would have been the ideal types of patients to study, as 
already mentioned. 
The upper portion of Table II lists the population by sex 
and race and the lower portion of this table lists the population 
of this study by age and sex. The male: female ratio is 1.25; 
the ratio of Caueasians to Negroes is ll/l. According to the 
1965 Annual Report of Vital Statistics for the City of New 
Haven. Connecticut, there were 1.05 males born for every female. 
This ratio should be nearly the same for males and females 
younger than eight. There i'S no readily apparent reason why this 
sample is more heavily weighted with males than the general 
population, for even if the three cases ( two orchidopexies 
and one hypospadias repair) male biased are excluded, the male: 
female ratio would still be 1.2 ( 77/64 ). The same vital 
statistics revealed that the ratio of Caucasian to Negro births 
in New Haven in 1965 was about 1*85 ( 2001/1078 ). The high 
Caucasian : Negro ratio in this study probably results from 
a greater frequency of elective procedures amongst those of 
generally higher economic status, i.e, Caucasians, as well as 
from the fact that the patient population of this hospital is 








Table III and Table IV are the forms which were completed 
for each patient. The investigator waited nearby the receiving 
desk in the operating suite by which all patients pass on their 
way to surgery. When a child arrived, the time of arrival was 
noted and recorded at the top of Table III, Following this, 
the part of the table labelled "patient's status" was completed. 
It was noted whether the child was lying down, sitting, or, 
in the case of a crib, standing. Children come to the operating 
suite in cribs or stretcher-beds with side rails and are rarely, 
if ever, strapped down ( none of the patients in this study 
arrived restrained). This allows the child to assume any 
position and many arrive sitting up in bed looking about. Thus 
the problem of the child being unable to see where he Is going, 
19 
as described by MacKeith , is not encountered. 
Alertness was assessed by testing whether the child would 
respond to his name spoken, if necessary, several times in a 
normal conversational tone and, in addition, by response to 
gentle shaking. Children were graded as " asleep", who neither 
opened their eyes nor moved; as "drowsy" if they responded to 
the above stimuli, but with drooping lids and who, if left 
alone, would doze until restimulated; as "awake" if they 
appeared alert and oriented, as if they had received no pre¬ 
medication. 
It was noted whether the child was crying or whether he 
vocalized in other ways such as cursing, shouting or shrieking, 









will be discussed, these were difficult and unprofitable categories 
to assess, 
"Inquisitive"( Table III ) was defined as the child who 
appeared interested in his surroundings, whether apprehensive 
or not. Several children wanted to know, for example, why people 
were wearing masks and green suits^The investigator was not 
attired in a scrub suit, but in a shirt and tie). It was 
questions such as these which rated the label of " Inquisitive,11 
"Belligerent " ( Table III ) was defined as action apart 
from crying and vocalizing characterized by banging on the 
stretcher railings, striking orderlies and nurses, or a hostile 
and defiant tone of voice. 
The children who were classified as "talkative" (Table III) 
were awake or drowsy, old enough to carry on a conversation,and 
not wholly occupied with crying or screaming, 
" How do you feel now? M was a beginning question to 
start the conversation. Almost invariably if the child responded 
it was with " Good 11 or " Fine." " Where are you going now?", 
or, more usually, " What is the doctor going to do for you?", 
was asked to see how well the child could indicate the type 
of procedure he was about to undergo. If he could give the 
answer, he was asked further " Where are your tonsils?, your 
hernia?’^ which eye?" etc. If the child responded with " I 
don*t know", a further attempt to elicit the child’s knowledge 











going to cut your hair? Gut your nails? Remove your tonsils?” 
The rest of the dialogue centered about whether the hhild had 
brothers and sisters, pets, what he or she was doing for the 
summer, whether or not he or she had been in a hospital before, 
and whatever else might arise in the course of discussion. 
After observing and talking with the child, the chart was 
reviewed and the remaining information at the top of Table III 
was completed. Evidence was sought for previous hospitalizations 
and / or surgery, chronic illness and mental retardation. If 
previous surgery or hospitalization had occurred, the approximate 
dates were noted. 
The dosage and time of premedication were also recorded. 
There was some difficulty in being accurate with regards to 
time of pre-medication since relatively few nurses recorded in 
the patient’s chart the times at which they administered the 
drugs. The pre-medication for the day*s first cases in each 
room is usually requested by the operating room nurse at about 
6:30 A»M, Unless otherwise noted in the chart, this time was 
used for the time of medication for first cases. By the time 
pre- medication was requested for cases later than the first, 
the investigator w§,s present to record this time, allowing a few 
minutes for implementation of the order. If the chart arrived 
with a recorded time, this replaced the time which the 
investigator had written. However, in all instances where there 











and the time written in the chart, these never differed by 
more than a few minutes. 
The "Ideal Dose’1 ( Table III) of pre-medicant drug was 
obtained from a chart ( Table V ) which is found in the order 
books on all of the pediatric wards. Weight was considered a 
more important factor than age when a discrepancy between the 
two arose on this chart. If a child received the dosage for 
his weight as given on this chart, he was considered properly 
medicated,and all children who received doses as specified by 
the chart were considered equivalently medicated, even though 
ages and weights might differ. Thus, a 15 kg. 3-year-old who 
received 65 mg. of secobarbital ( Seconal) was considered to be 
medicated equivalent to a 5-year -old weighing 19 kg. and 
receiving 85 mg. of seconal. This chart ( Table v ) is based 
on a dosage of 2 mg. barbiturate per pound of body weight. 
"ideal dose" means that every child so designated received an 
amount of barbiturate in accordance with this specification 
( 2 mg./ lb.) It is not meant to imply that 2 mg. of barbiturate 
per pound of weight is an ideal dose in an absolute sense. 
Later the parents were interviewed using the questionnaire 
in Eable IV. Usually the parents were seen on the same day as 
the operation. However, if the parents were not available on 
the same day they were interviewed one or two days later. In 
some cases it became necessary to telephone the parents because 
the child was discharged on the first post-operative day before 










In all cases the investigator introduced himself as a 
representative of the department of anesthesiology who was 
conducting a study which would entail their answering a few 
questions. There was uniform cooperation throughout the 
study. 
Question I ( Table IV) was to determine if one or both 
parents had spent the night preceeding surgery in the hospital 
with the child, since the purpose of the study was to see if 
and how rooming-in affected the child’s behavior on arrival in 
the operating suite. If the parent had not been present through¬ 
out the night with the child but had returned the following 
morning before the child had gone to surgery and had stayed 
with the child until he or she was taken to the operating suite, 
a problem in classification arose. It was difficult and 
artificial to distinguish between the parent who had gone home 
at the child's bedtime and returned early the next morning and 
the parent who physically remained in the hospital throughout 
the night, although the child was asleep during this time. 
- 
I Since the primary point of the study was to investigate the 
i acute episode of separation which occurred when the child was 
I 
taken from his parents to surgery, question I was modified so 
. 
that parents who had not slept overnight with their children 
i were asked whether they had returned before their child left 
I 
' for surgery and whether they had been with the child when he 







While it is, of course, arguable that actual rooming-in 
may exert an effect on the moment of separation different from 
that caused by the case in which the parent has spent the night 
at home to return in the morning, this investigator thought it 
reasonable to restrict this study to the above mentioned moment 
of separation. If having the parent present at the time the 
child was taken to surgery exerted a detrimental effect on the 
child’s behavior, it could be argued that rooming-in might be 
equally detrimental, since, in this case, the parent would also 
be present at the moment of separation. Of course, this would 
not necessarily be so and one could say only that such a 
result is suggestive that rooming-in exerts a negative 
influence on the child’s behavior prior to surgery. A further 
study of rooming-in versus behavior would then have to be 
done. 
Questions II and III ( Table IV ) did not yield concrete 
answers, but were designed to elicit the parent's and the 
I child's feelings about rooming-in. If the parent was 
uncommitted, did he stay because the patient requested it, or, 
vice versa, if the parent was in favor of sleeping in the 
'hospital, did he or she not do so because the child 
specifically asked him or her not to stay? Likewise, by asking 
| the parent if he or she specifically desired to stay it was 
hoped that specific character traits of the child might be 











always throws tantrums when he's not with me,", would suggest 
that Johnny is perhaps not comparable with other children his 
age and that his emotional response to the hospitalization is 
more representative of his own emotional problem than it is 
of a response to hospitalization. 
Questions IV and V ( Table IV) were asked to obtain 
information which might have been missed in the chart. 
Question VI (Table IV) was asked to ascertain how newT 
a phenomenon sleeping away from home and parents was for each 
child. Although it was learned that no child had spent a long 
period away from home, as in a summer camp, little else was 
obtained from this question. Nearly all of the children had 
slept at a grandparent's or a friend's house. 
The purpose of question VII ( Table IV ) was to determine 
whether the child lived a normal active existence or had been a 
shut-in due to chronic ill health. It was hoped that question 
VIII ( Table IV ) would be useful, particularly in children 
without prior hospitalization, in determining whether the 
child had come in contact with people who had been hospitalized 
during the last few months, and whether this contact had fixed 
either positive or negative views about the hospital in the 
child's mind. Unfortunately, little of value was obtained. 
The purpose of question IX ( Table IV ) was to discover 
if and how much the child had been told about his impending 
hospitalization and surgery and from what source this informa¬ 








surgeon, books. Also asked was whether the child had been 
brought in to tour the pediatric wards and the operating rooms, 
a rare occurrence but one which a few local physicians practice* 
Before discussing results, certain regulations and 
methods at this hospital which might have a bearing on this 
study warrant comment. 
Pediatric surgical patients do not have a floor of their 
own, but are distributed throughout four pediatric floors along 
with non-surgical pediatric patients. The approximate maximum 
ages of non-surgical patients on these four floors are 
respectively eighteen months, five years, ten years, and 
sixteen years. However the surgical patients in this study were 
not distributed in this way. One hundred patients were on the 
5-10 year-old ward, forty on the 1| - 5-year-old ward and 
four on the ward for youngest children, although it can be 
seen from Table II that only seventy patients in this study 
were older than five. 
This hospital permits parents to sleep in the hospital 
with their child, if they so desire. If the child is in a 
single room, the parents may rent a cot, whereas in a room for 
two or more patients they sleep in an armchair. 
during the time at which this study was conducted, 
approximately 90% of the patients were visited pre-operatively 
by a member of the anesthesiology department for the purpose of 
assessing the patient, answering the patient's questions and 






writing pre-operative orders. However, this investigator was 
unaware of the fact that not all patients received such a pre¬ 
operative visit and, therefore, there was no attempt to establish 
whether such a visit had been made in each case. It should be 
added that the present departmental policy is that every patient 
be seen preoperatively. 
All patients are brought to the operating room by male 
nurses' aides on a bed-stretcher or crib. There is no policy 
which prevents parents from accompanying the patient as far 
as the doors of the operating suite. However, this investigator 
saw only four mothers come to the operating suite with their 
children. 
All patients in this study had general anesthesia. 
However, since evaluation of each child was done before he or 
she was brought into the operating room proper, neither the 
person administering anesthesia, the anesthetic agent used,nor 






RESULTS AND DISCUSSION: 
The behavioral status of the patients in this study was 
easily divisible into three broad categories. Table VI shows 
these three groups subdivided by age and sex. The group 
labelled n Asleep ” could not be aroused to give a verbal 
response by reciting their name several times in a conversational 
volume, nor by gently touching them. The awake children, those 
who responded to the investigator1s questions or to their name 
were divided unequally into a calm and crying group. The 
” crying ” children included those who had tears as well as 
those who screamed for their mothers. Only one child of the 
144 had behavior classified as " Belligerent”, i.e. striking 
attendants and banging on the railings of his stretcher. This 
child, a boy, was classified in the crying group. 
From Table VI it can be seen that 89/ 144 ( 61*8$) of the 
children exhibited calm behavior on arrival in the operating 
suite, whereas only 21/ 144 ( 14.2 % ) of the children were 
angry and / or frightened enough to cause them to cry. 
Table VII lists the emotional status of the children by 
age. When the population is divided nearly in half, as in the 
upper portion of this table, with one half at least five years 
of age but younger than eight and the other half at least one 








( in this study the o05 level or below will be considered 
significant) difference ( p<„01 ) in behavior between the 
younger and older children. A larger percentage ( all 
percentages in the tables refer to the sum of the columns - 
i.e.. added vertically they equal 100$) of the older children 
are calm and a smaller percentage crying than is the case with 
the younger children. This is, perhaps, not surprising since 
one might well expect younger children, because of less 
maturity, to react more adversely to separation than older 
children. This difference in behavior between the younger and 
20 
older children is in agreement with the observation of Morton, 
12 7 
Moulding, et. al. , and Eckenhoff as described above. 
The lower portion of Table VII shows the same behavioral 
groups distributed into three age groups. Although there is 
still a greater percentage of calm children and a smaller 
proportion of crying children in the oldest of these three 
groups as compared with the youngest, the overall distribution 
of the population in this case shows no significant difference 
( .50< p < .70 ) amongst the three groups. This is probably 
a result of the fact that when the population was divided in 
half by age approximately half of the children fell into each 
group, whereas now one-half ( 73 / 144 ) are in the middle 
group, one-third ( 45 / 144 ) in the oldest group, and only 
about one-sixth ( 26 / 144 )) in the youngest group. 










distinct problem in interpretation. If premedication and the 
child*s psychic state both play a role in determining the child®s 
16 2 6 
behavior as described above by Jackson and Smith , then even 
though statements can be made about the amount of sedative which 
the patient received, no estimate can be made of the contribution 
A 
of the child s psyche to his behavior. If two children 
received equivalent dosages of sedatives, and one was asleep 
and the other awake, either calm or crying, it cannot be 
assumed that the sleeping child was so unconcerned that the 
medication was sufficient to cause sleep, whereas in the other 
child a greater degree of anxiety could not be overcome by an 
equivalent dose of the same medication. 
Therefore, it was decided to compare only the " Calm " 
and M Crying " children, excluding the " Asleep ", This 
yielded a population of 110 alert patients, 89 being classified 
as " Calm " and 21 as " Crying ", Table VIII is similar to 
Table VII, this time excluding the sleeping children. The 
significance of distributions has not been drastically changed 
by restricting the population to the " Calm " and the " Crying" 
only. 
Table IX lists all three types of emotional status 
divided by sex and compared with the type of parental contact 
which the child had, " Saw Mother", "Saw Father", and " Saw 
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sleep overnight in the hospital, but whose parents returned on 
the next morning before the child left for surgery. M No 
Contact " refers to the group of children whose parents went 
home on the evening prior to the operation and who did not see 
their child again until he or she returned from the recovery 
room. 51/ 144, slightly more than one-third ( 35.4 % ) of the 
children had their parents stay overnight with them. 63/144 
( 43.8 % ) did not see their parents until they returned from 
surgery. 
Table X compares emotional response with type of parental 
contact, as in Table IX, but without the children divided by sex. 
The results ( ,05<p{ *10 ) show that the relationship between 
type of parental contact and emotional status is not statistically 
significant at the .05 level. Even though there is no statistical 
significance in the overall distribution, it is interesting to 
note that the percentage of crying children amongst those whose 
parents roomed - in ( 23*6 % ) is more than twice the percentage 
of the crying amongst either those who had no parental contact 
( 9*5$ ) or those who saw their parents prior to surgery, but 
whose parents did not room-in ( 10.0$). Likewise, of the 21 
crying children, 12 ( 57.1 %) had their parents room-in, 
whereas only 6 ( 28.6/ ) and 3 ( 14.3/) of the crying children 
falljrespectively, into the groups without parental contact and 












The above percentages imply that there may also be a 
difference in behavior between those whose parents roomed-in and 
those whose parents did not room-in but who saw their parents 
before surgery, although this difference is not statistically 
significant. Since the purpose of this study was to investigate 
whether the presence of the parent with the child at the time 
the child was taken to surgery had a significant influence on 
the child's behavior, all of the children who saw their parents 
before going to surgery, including those who roomed-ln, were 
grouped and compared with the children who had no parental 
contact prior to surgery. This is shown in Table XI. 
The upper portion of Table XI is similar to Table X,and 
the resultant p values fall into the same range ( .OS^p^.lQ ) 
in both X and XI. The lower portion of Table XI excludes the 
” Asleep” group as was done in Table VIII, and again the 
distribution is not statistically significant ( .10 <p <T«20 ) » 
However, it can be seen in both parts of Table XI that a 
greater percentage of the group with parental contact was found 
to be crying than was the case in the group without parental 
contact, and although this was still not a significant 
difference, the trend remains. 
Tables XII and XIII show the relationship between age and 
type of parental contact. In XII the population is divided into 







Table X, whereas in XIII the population is treated as in Table 
XI. One might predict that more of the children in the 
younger half of the population than in the older half would be 
likely to have parents remaining in the hospital overnight. 
This could be due to many factors; less experience with being 
away from home, less maturity in the younger children, the 
tendency of parents to n baby " the younger child, etc. In 
Table XII the percentage of children in the younger age group 
who had their parents room-in ( 47.3% ) is more than twice the 
percentage ( 22.8% ) in the older age group. This difference 
would appear to be one of the contributing factors to the very 
significant p value ( p-^.01 )» 
This ratio of percentages is approximately reversed when 
one examines those who saw their parents prior to surgery but 
whose parents did not room-in. In this case the older children 
( 28.6%) outnumber the younger ( 13.5%). This is reflected 
further in Table XIII where those who had any type of parental 
contact, rooming-in or not, are compared with those who had none. 
In this table the percentages are not as disparate between the 
younger and older children and the p value ( .20 <p <.30) 
shows the distribution is not significant. 
There is no ready explanation of the fact that a larger 
percentage of the older children were seen by their parents 










their operations scheduled earlier than the older children. 
One might expect more parents to have arrived at the hospital 
the later the hour became. 
Tiable XIV divides the patient population into younger 
and older halves and compares these halves with respect to 
their time of arrival in the operating suite, i.e., at or 
before 8 A.M.. and after 8 A«¥.. As suggested above, a 
significantly greater percentage of the younger children came 
to surgery at an earlier hour. ( „02<p<.05 ) 
In Table XV those children whose parents roomed~in are 
excluded to determine the relationship between having a parent 
present prior to surgery and the time at which the child came 
to surgery. The result of the chi square test shows that a 
significantly greater percentage ( p <.01 ) of children coming 
to surgery after 8 A.M. ( 48.1$ ) were able to see their parents, 
whereas far fewer of those coming before this time ( 12,2^ ) 
saw their parents. 
Table XV carries the further implication that those 
parents who arrived before their children went to surgery did 
not do so because they felt their child's emotional state 
required this, but rather that it was largely a result of the 
time at which the operation was scheduled. This tends to remove 
a bias in favor of the hyperemotional child or the overconcerned 
parent. However, it Introduces the bias that more of the older 
„ , 






children had parents present and more of the younger did not, 
largely because of the time at which their cases were scheduled., 
rather than as a result of a random process. 
In both Tables XIV and XV 8 A.M. was selected arbitrarily. 
If 9 A.M. or 10 A.M. had been used one might have expected an 
even more significant distribution of the population, i.e. even 
a larger percentage of the younger children having come to the 
operating suite before 9 A.M. or 10 A.M. and a greater percentage 
of those children who had come after 9 or 10 having seen their 
parents before leaving. These analyses were not done, however. 
The data discussed to this point demonstrate that no 
significant difference in behavior could be found in children 
arriving at the operating suite, regardless of whether they did 
or did not see one or both parents before coming. Although a 
greater percentage of those who saw their parents were crying, 
the difference in percentage from those who did not see their 
parents and yet were also crying was not statistically 
significant. 
In this study factors other than parental contact might 
4 
have influenced the child s emotions and, consequently, his or 
her behavior. 
The upper portion of Table XVI shows the percentage of 
patients without siblings at home in each of the three 
behavioral groups. The lower portion of the table compares the 
. .. • ■ ! 
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" Calm " and the " Grying ,J children with respect to their 
having or not having siblings at home. The results ( »50<p<f.70) 
show that the behavior of children without siblings is not 
significantly different from the behavior of those with siblings. 
Since this was not the first hospitalization, nor, in 
fact, the first surgical procedure for all these children, it 
was necessary to investigate whether there was a behavioral 
difference between those for whom this was the first hospitali¬ 
zation and those for whom it was not, and likewise for surgery. 
Because all of the children in this study were so young the age 
of one year was chosen arbitrarily as the lower limit below 
which no previous hospitalization and / or surgery would be 
counted. Therefore, in Tables XVII and XVIII previous 
hospitalization and / or surgery was considered as having 
occurred only if it had taken place on or following the child*s 
first birthday. 
In Table XVII the behavioral status of the children, 
including and excluding the sleeping group, is compared on the 
basis of whether there was or was not previous hospitalization. 
In Table XVIII the same comparisons are made on the basis of 
previous surgery. In both tables the results are not 
significantly different than might be expected by chance, i.e, 
the behavior of children in this study was not significantly 
different regardless of whether they had previously been in a 
' 
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hospital, nor whether or not they had ever had surgery. 
A smaller percentage of those who had prior 
hospitalization and surgery were calm. Likewise, a larger 
percentage of those were crying. Thus, although the 
differences are not statistically significant, if any 
difference exists at all it is that those who have previous 
hospital experience are more likely to exhibit disturbed 
behavior than those who have not. This is in agreement with 
27 
Smith who noted that previous experience with surgery was 
one cause of hyperexcitability in hospitalized children. 
No attempt was made in this study to quantitate the 
number of previous hospitalizations and compare the children 
in this respect. Thus the child who had been in a hospital on 
five previous occasions was given equal weight with the child 
who had only been in a hospital once before. 
Another important factor in an examination of behavior is 
the premedication which the child received prior to coming to 
the operating suite. 
Table XIX shows the drugs which were used for premedication. 
The upper part of the table shows the incidence of various 
combinations of drugs in the patients studied, and the lower 
part of the table shows the use of the combinations - in the three 
behavioral subdivisions. As shown in Table XIX, the drugs were 












two types of each* 
Since secobarbital ( Seconal ) and pentobarbital 
( Nembutal) are both short - acting barbiturates, it was 
assumed that there would be little, if any, difference in 
influence on behavior between these two agents. In Table XX 
the patients are grouped by type of belladonna given, 
irregardless of the barbiturate used, although it should be 
noted that scopolamine, for no specific reason, was always 
used with secobarbital, whereas atropine was used in combination 
with both secobarbital and pentobarbital. One patient who 
received atropine, but no barbiturate, has been excluded for 
the sake of uniformity. When the data as a whole are considered, 
as in the top of Table XX, there is no significant difference in 
the behavioral status of those receiving barbiturate and 
atropine compared to those receiving barbiturate and scopolamine. 
However, if the population is restricted to the "Awake” and 
"Crying" children only, excluding the "Asleep" group, as in the 
lower portion of Table XX, a significantly greater ( .02<p<*05) 
percentage of those who received atropine and a barbiturate are 
calm ( 83.8%) compared with those who were given scopolamine 
and a barbiturate ( 60,0^ ). These results differ from those of 
7 11 
Eckenhoff and others who believe scopolamine has a greater 
sedative effect than atropine. Scopolamine,however, was 








was given with either secobarbital or pentobarbital. Yet if 
only secobarbital plus atropine and secobarbital plus 
scopolamine are compared, the percentage of the former who 
were calm ( 80/93 - 86/ ) is greater than in Table XX and 
likewise the percentage of those who were crying is smaller. 
Hence the results are even more disparate. 
As mentioned earlier, the night nurse in the operating 
suite phones the various floors at approximately 6:30 A.M. 
and notifies the nurses on these floors to give the patients 
who are to be the first cases their premedication. These 
patients usually arrive in the operating suite 45- 60 minutes 
later. Time of premedication of cases following the first 
cases on the daily operating schedule depends upon the 
circulating nurse estimating how soon the next case in her 
room will begin. When she feels the moment is right and the 
surgeon agrees, she calls the desk and notifies the secretary, 
who then calls the floor to premedicate the next patient. It 
i 
was this investigator s impression that the cases later than 
the first were arriving in the suite sooner following their 
premedication than were the first cases, the implication being 
that the later cases were medicated a shorter time before the 
start of their surgery than were the first cases. If this 
were the case, a difference in behavior between the first and 













had not yet attained its full effect when the later cases 
arrived, or, contrarily, should the first cases have proved to 
exhibit more disturbed behavior than the later, because the 
effects of the medication had begun to wear off by the time 
the first cases reached the operating suite. 
These data are presented in Table XXI. As seen in the 
upper portion of this table there is statistically a highly 
significant difference ( p <.005) in behavior between the first 
and later cases. The most prominent factor in this difference 
is a higher incidence of sleeping patients amongst those first 
on the schedule ( 37*7% ) as compared to those scheduled later 
( 13.2% ) . When the number of first cases is examined by 
behavioral status, i.e. reading the data in Table XXI 
horizontally, 23/34 ( 67.6$ ) of the sleeping children 
were first cases as compared with 32/89 ( 36.0 % ) of the 
calm and 6/21 ( 28.6$) of the crying children. When the 
sleeping children are not included in the analysis, as in the 
lower portion of Table XXI, the percentages of calm and crying 
children does not differ significantly ( ,30<p ^.50) when the 
first cases are compared with later cases. 
These data indicate that some factor is different between 
the first and later cases which causes a significantly larger 
percentage of the former to be asleep upon arriving in the 
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fact that the first cases are premedicated earlier in relation 
to departure from the ward for surgery. Another possibility is 
that the earlier cases, being closer to their awakening time, 
are less alert and hence more easily sedated than the children 
who have been awake for several hours. Likewise, the later 
cases are liable to be more disturbed as a result of having 
their diurnal pattern upset by not allowing them breakfast at 
their usual hour, whereas the earlier cases are sedated and 
taken to surgery before they might normally expect to eat. 
These latter two possibilities could not be examined. 
However a study was done comparing the elapsed times from 
premedication to arrival for each of the behavioral categories 
to see if there was a difference in this time amongst these 
three groups. The time of premedication and arrival was rounded 
off to the nearest five minutes, such that 9:11 and 9:12 became 
9:10, and 9:13 and 9:14 became 9:15, etc. 
These data are shown in Table XXII, where the times and 
their frequencies ( f ) of occurrence are shown for each group* 
There are only 88 entries listed under " Awake- Calm M because, 
inadvertently, the time of arrival of one patient in the operating 
suite was not recorded. The range for all three groups are 
similar with the exception of the three high values in the 
" Calm - Awake " group. The 140 minute and 135 minute time 
intervals resulted from delays in finishing the previous case. 
. ■ ■ 
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The 195 minute interval resulted when it was found that this 
patient's white blood cell count was subnormal, and his case 
delayed, after he had been premedicated. He eventually came 
to surgery, but was given no further medication. 
Examination of the respective means indicates that they 
increase progressively from the crying to the calm to the 
sleeping. Assuming the dosages of medication equal for all 
children, at one-half hour the agents appear to have no effect, 
whereas at 45 minutes they appear to have exerted a calming 
effect and at one hour they have become soporific in their 
action. If this were the case, it would mean that the behavior 
of the children was due largely to the time which elapsed between 
receiving medication and arrival in the operating suite, although 
this would not explain the extreme cases; why, for example, two 
children were asleep 10 minutes following medication and nine 
children ( both calm and crying) were not asleep 60 minutes 
following their medication. 
To test whether or not these means differ significantly 
the one-way analysis of variance was used. As a precondition 
to this method, it was necessary to show that the three 
samples for which the means were to be compared represented 
similar populations, i.e. since the variance is a measure of 
spread of a distribution, are these spreads not so significantly 











purpose, Bartlett’s test for the equality of several variances 
was used. For the groups in Table XXII the quantity l/C = 3.66^ 
and this is distributed as with, in this example, two degrees 
of freedom. For 3.66, p^ .10 and since this is greater than 
the o05 level of significance, the variances of these three 
groups do not differ significantly and it is justifiable to 
apply the analysis of variance. 
Table XXIII shows this analysis and the resultant value 
of F shows that the differences in the means of the elapsed 
times for the three behavioral groups are significantly different 
since the value of F is greater than F.0!j = 4.61 , and the 
null hypothesis ( that the means are equal)must be rejected. 
Therefore, the means do differ. 
Using the method of multiple comaparisons according to 
^ 3 
Scheffe: , it is possible to compare two of the behavioral 
groups at a time in order to determine which pairings will 
yield significant differences that could account for the overall 
difference observed in the analysis of variance. 
The calculated values along with their confidence limits 
for the .05 level are: 
Calm versus Crying 8.6 A 15.56 
Asleep versus Crying 21.8^ 17.79 
Asleep versus Calm 13.2i 12.94- 
Since the Calm versus Crying vlaue ( 8.6 ) falls within its 
calculated confidence limits ( * 15.56 ) , there is not a 
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For both the Asleep versus Calm and Asleep versus Crying 
comparisons, the values are greater than their confidence 
limits, therefore the means differ significantly. 
Thus the mean elapsed time from premedication to arrival 
in the operating suite is not significantly different for the 
calm and crying children and it is not probable that the slight 
time difference is responsible for the difference in behavior 
between these two groups, although it could be an important 
reason for the difference in behavior between the sleeping 
children and the other groups. 
Time, however, is not the only factor which enters into 
a discussion of the effects of medication. The dosage of agent 
which the patient received must also be considered. 
Table V is a listing of the recommended pre-medication 
dosages at this hospital, and it was this chart which served as 
the standard. When the weight and age of the patient did not 
coincide on the chart^and this was not infrequent, weight was 
the more important factor in determining the proper dosage. 
6 
According to Collins , one should be guided not by chronological 
age, but by physiological age, and it was this investigator1s 
opinion that in all but a markedly obese child,weight was a 
better reflection of physiological age. Weight is recorded in 
kilograms for children in this hospital, and using this weight 
and Table V an " ideal " dose of medication was determined. 
For a 21 kg. child this was 100 mg. of secobarbital, for a 22 
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kg, child it was 105 nig,, etc. Once again, it was assumed that 
pentobarbital and secobarbital were essentially the same drug 
as far as dosages were concerned. The ” ideal " dose was 
compared with the dose which the child actually received, 
, t 
Arbitrarily, if the child’s actual dose was » 10 mg, of the 
”ideal” dose, this child was considered properly medicated. 
•h 
However, if the actual dose was - 15 mg. or more above or below 
the ’’ideal” dose then the child was considered either 
overmedicated or undermedicated. This was done only for the 
barbiturates since it was in this group of agents that the 
largest differences were found. It can be seen from Table V 
that children aged 3-6 all receive essentially the same dose of 
belladonna and discrepancies between age or weight and dose for 
this group of agents was rare and when it occurred, the 
differences were in the hundredths of milligrams. Therefore, 
an analysis of differences in belladonna dosages was not done. 
All of the children who were considered overmedicated or 
undermedicated had their respective excess or deficit dose/ 
weight ( mg. / kg. ) calculated. The difference between the 
” ideal ” dose and the actual dose which the child received was 
divided by the respective child*s weight in kilograms. All of 
the crying children who did no£ receive their ” ideal ” dose 
received too little. However, all but one of the sleeping 
group who were improperly medicated received too much. For the 
calm group there were both overmedicated and undermedicated 
t 
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children, although the latter predominated by more than three 
to one. 
Since a child would be expected to be awake, and perhaps 
crying, if he received too little medication or asleep if he 
received too much, it was necessary to analyze the significance 
of the differences in Table XXIV. Although 14 of the crying 
children were properly medicated, if the other 7 had received 
the correct amount of medication or too much, their behavioral 
status might have been changed and as a sequela, the results of 
the entire study. The same question applies to the sleeping and 
crying groups. 
Table XXV is a distribution of emotional status by gross 
amount of medication for the whole population, without 
consideration of the individual dose/weight. The value for p 
( p <.001 ) shows the distribution to be highly significant. 
The most notable things in this table are the high percentage 
of properly medicated children who fall into the "Awake-Calm" 
group ( 62.1/) and a similarly high percentage of the over¬ 
medicated who fall into the " Asleep " group ( 61.1% ). More 
than three times as many of the undermedicated were calm ( 23) 
than were crying (7) and, in fact, more of the calm were 
undermedicated ( 23) than overmedicated ( 7 ) . However, the 
total number of calm children was more than four times the 
total number of crying children in the population ( 89/ 21 ) and 
















only 23/89 ( 25*9/ ) of the calm children were undermedicated. 
Although not a great difference, the trend is what might be 
expected, i.e. too little medication meant too little sedation 
which resulted in more disturbed behavior. 
Tables XXVI and XXVII are comparisons between the 
behavioral groups using Wilcoxon’s two-sample rank test with 
adjustment for ties. One might have expected the 
undermedicated children to be crying and the overmedicated to 
be sleeping. In order to determine whether the larger amount 
of drug given to the overmedicated sleeping children could have 
been responsible for their being asleep, it was necessary to 
examine whether the excess high dosages differed significantly 
between the calm overmedicated children and the asleep 
overmedicated. For like reason a similar analysis was 
conducted for the calm undermedicated and crying undermedicated 
children. 
' In Table XXVI the 7 undermedicated crying children are 
compared with the 23 undermedicated calm children. The deficit 
dose/weight and ranks are shown for each. Using the treatment 
for these ranks discussed by Brownlee ( reference in Table 
XXVI ) a corrected p value for a two sided probability level 
( which says that if the means for two groups differ, the mean 
of one may be either larger or smaller than the mean of the 
other - see Wilcoxon p, 7 ) "was obtained. For the data in Table 















accepted .05 level for statistical significance. Therefore, the 
deficit dose/ weight of barbiturates for the calm undermedicated 
and crying undermedicated were drawn from populations having the 
same means and it is not probable that the behavior of the 
crying children can be attributed to inadequate medication. In 
other words,these 7 children were not crying as a result of 
being inadequately medicated because there were 23 children who 
were not crying although not medicated with significantly 
different dosages. 
In Table XXVII a similar analysis is shown for the asleep 
overmedicated and the calm overmedicated. The same treatment 
yields a corrected p value of .062 for a two-sided level. Once 
again, these 11 children were not sleeping because they received 
too much barbiturate because there were 7 children who received 
as much excess barbiturate, statistically speaking, and yet were 
not asleep. In this analysis the asleep population was restricted 
to the overmedicated members of this group. No attempt was made 
to correlate the single sleeping patient who received too little 
medication. 
Several non-quantitiative sidelights occurred during the 
course of this study. This investigator saw four mothers come 
as far as the door to the operating suite with their children, 
although it must be admitted that he was not always in a 
position to see the entrance and more mothers than this might 









the children were awake and without disturbed behavior, yet two 
of the mothers parted from their children with tears in their 
own eyes. 
There were seven sets of siblings involved in this study. 
Seven children had a brother or sister in the hospital with 
them. In all cases both children were to undergo the same 
procedure on the same day. However, in only three cases were 
both children included in the study. In another three cases 
the other child was older than eight yea®. In one case, 
although both children were of proper age, the investigator 
missed seeing one. 
Two brothers, four and six years old, were admitted for 
tonsillectomy. They shared the same room in the hospital. The 
younger came to the operating room first ( as might be expected 
from previous discussion) and was asleep. The older child was 
awake and calm. 
A 4-year-old boy and his 7-year-old sister were also 
admitted for tonsillectomy. He came to the operating suite 
first and was asleep. She followed and was calm. Again, both 
shared the same hospital room. 
Two sisters, 7 and 3, admitted for herniorrhaphies shared 
the same room. The older girl, surprisingly, preceded the 
younger and both were crying on arrival. 
In the first case above there was no parental contact 
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in the third case the mother was with the children prior to 
surgery, although she did not room-in. 
Most of the children who were old enough to talk and were 
not too distracted were able to state what the doctor was going 
to do, although it often took prompting on the part of the 
investigator. Two of the most perceptive answers were the 6- 
year- old boy admitted for orchidopexy who said " I have these 
little things here that won't go down," and the 7-year-old 
girl who said that she was in " to have my tonsils out. 
Otherwise my teeth will be pushed forward and I'll have buck 
teeth." 
Most of the parents when asked how they had prepared 
their child answered simply that they told him or her that he 
or she was coming to the hospital where the doctor would do 
something ( whatever the case might be ) and that it might hurt 
afterwards, but eventually it would make him feel better, or 
some similar answer. Some children were given children's books 
about visiting the hospital. There was also the occasional 
sibling and/or friend who let the patient know all about his 
own hospitalization, without sparing the details. The fact 
that the patients seemed so well informed substantiated what 
their parents said about preparing them. 
Several interesting cases occurred. One little boy, when 
asked why he was in the hospital, replied " for a vacation." 
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parents were questioned as to how they had prepared him, they 
said he was told that he was coming to the hospital for a 
vacation. 
One father took his son to lunch and while at lunch 
pretended to call the doctor, and then told his son that the 
doctor wanted to see him at the hospital. When they arrived at 
the hospital the child was told that he would have to stay 
overnight. Interestingly enough, this child was quite calm in 
the operating suite. Nevertheless this kind of treatment by a 
parent was a rarity. 
As mentioned previously, questions II, III, VI, Vlland VIII 
of Table IV yielded little in the way of valuable information, 
and certainly nothing quantifiable. As a result, no detailed 
analysis of these answers was attempted. 
Finally, this investigator would have to agree with 
12 
G-oulding, et. al. Whereas behavior was both readily 
observable and easily classifiable, anxiety was not discernible 
by the method used in this study, i.e. observation, except in a 
handful of children who demonstrated their concern by asking 
specific questions. 
', ■> • 
53 
CONCLUSIONS: 
The purpose of this study was to investigate whether the 
presence of one or both parents with the child at the moment he 
was brought to surgery influenced his subsequent behavior, 
observed upon arrival in the operating suite, as compared with 
children who were alone when brought to surgery. The following 
conclusions were obtained. 
1) There is a significantly greater incidence of disturbed 
behavior, manifested as crying, in children at least one but 
younger than five than in children 5-8 years of age. 
2) These differences are not significant when the children are 
divided into age groups one to three, three to six, and six 
to eight. 
3) Children 1-8 years of age do not exhibit significantly 
different behavior in the operating suite, regardless of 
whether they see their parents prior to surgery or not, nor 
does whether or not their parents sleep in the hospital with 
them influence their behavior. 
4) In this study a significantly greater percentage of children 
younger than five had their parents room-in with them than 
did children five and older. 
5) The incidence of disturbed behavior was not significantly 
different in children with siblings compared to children 










6) Children with prior hospitalizations did not behave 
significantly differently than children without prior 
hospitalization, although there was a slightly greater 
tendency toward disturbed behavior in those with previous 
hospitalizations. 
7) Children who had undergone previous surgery did not 
demonstrate a significant difference in behavior compared 
to children who had not had prior surgery, although there 
was a slightly greater tendency toward disturbed behavior 
in those with previous exposure to surgery. 
8) The difference in behavior between the calm and crying 
children was not due to the medication which these groups 
received, since neither the amounts of drug nor the time 
between receiving the drug and arrival in the operating 
suite were significantly different for these two groups. 
9) The interval between medication and arrival in the 
operating suite was significantly longer amongst sleeping 
patients than amongst either crying or calm patients,but 
the dosages of drug which the sleeping children received 
did not differ significantly from the dosages received by 
the crying or calm. 
10) There was a significant difference in behavior between 
cases operated upon first in the morning and those operated 









that a larger percentage of the first cases were asleep. 
Since the time between medication and arrival was 
significantly longer for the sleeping children, these 
results suggest that there was an inadequacy in the 
system of medication of all but the first cases, since 
the later cases were arriving sooner after being medicated 
than were the first cases. Additional possibilities for 
this difference in behavior were less alertness in the 





144 children admitted to the Yale-New Haven Hospital 
for elective surgical procedures under general anesthesia 
had their behavior classified as " Calm" " Crying " or 
" Asleep H when they arrived in the operating suite. In 
retrospect, it was 'determined whether their parents had 
stayed overnight in the hospital with them, or had otherwise 
seen them prior to surgery. The presence or absence of the 
parent prior to surgery was not found to be a significant 
influence on behavior and other factors such as premedication 
and previous hospitalization or surgery were accounted for 
















Tpnsillectomy and Adenoidectomy with or 63 
without Myringotomy 
Inguinal Herniorraphy or Hydrocelectomy 24 
Discission, Recession-Resection or Tenotomy 19 
Repair of Cleft Lip or Palate 7 
Myringotomy and Myringoplasty 4 
Removal of Skin Lesion ■ 4 
Endoscopy and Dilatation 3 
Ptosis Procedure 3 
Umbilical Herniorraphy 2 
Nasopharyngoscopy or Laryngoscopy 2 
Perineal Anoplasty or other Anal Work 2 
Eye Examination under Anesthesia with or 2 
without Goniotomy 
Orchidopexy 2 
Excision of Orbital Mass 1 
Cataract Removal 1 
Heminephrectomy 1 
Excision of Ganglion 1 
Hypospadias 1 
Biopsy of Tongue 1 
Release of Clubfoot 1 
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MALE FEMALE MALE FEMALE 
73 59 7 5 
POPULATION DISTRIBUTION BY AGE AND SEX 




























Name: Unit No:. Sex: 
Birth Date: Age: Height: Weight: 
Operative Procedure: 




Responds to name: 
Crying or Vocalizing: 




How do you feel now? 










I. Did parent sleep with child? Which parent? 
II. Did child request parent to stay or not to stay? 
III. Did parent specifically desire to stay or not? 
IV?. Child*b first hospitalization? 
Previous surgery? 
Room-in before? 
V. Only child or siblings? 
VI. Has child been separated from parents before? 
VII* Child*s general health in past? 
VIII. Any other recent hospitalizations in close friends or family? 













TABLE OF PEDIATRIC PRE- •MEDICATION DOSAGES AT YALE-NEW HAVEN HOSPITAL 
AGE (y< ears) WEIGHT SECONAL(mg.) ATROPINE( mg.) 
lbs. 
0- 7-15 3.5-7 0 .1 
i_ s 15-22 7-10 30-45 .2 
1- 22-28 10-13 40-60 *25 
3-- 32 15 65 .3 
4- 36 17 75 .3 
5-- 40 19 85 *35 
6-_ 45 21 100 *35 
7-- 50 23 110 .4 
8-. 56 25 120 .4 
Dosage of scopolamine is 2/3 the dosage of atropine 
E 
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TABLE VI 
EMOTIONAL STaTUS ON ARRIVAL AT THE OPERATING ROOK BY AGE AND SEX 
Awake and Calm Asleep Crying 
Male Female Male Female Male Female 
4 2 3 1 0 3 
3 1 3 1 2 1 
5 6 2 1 4 1 
9 5 5 6 2 2 
12 9 2 1 0 1 
6 9 4 1 0 2 
8 8 2 2 2 1 
49 40 21 13 10 11 
89 34 21 
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12 (46.2*) 46 (63.0*) 31 (68.9*) 89 




10 (13.7*) 5 (11.1*) 
73 45 
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STATUS (EXCLUDING THE ASLEEP) VS, AGE 
1- 5- 
37 (71.2#) 52 (89.7#) 89 
(28.8#) 6 (10.3#) 
52 66 
2 - 6. 0759 d. f. - 1 
.01-41 p-^ .02 
21 
110 
lz _3- 6- 
12(66.7#) 46 (82.1#) 31 (86.1#) 89 
6(33.3#) 10 (17.9#) 
16 56 
2= 3.0496 



















EMOTIONAL STATUS BY SEX* BREAKDOWN BY TYPE OF PARENTAL , CONTACT 
AWAKE- -CALM ASLEEP CRYING 
Male Female Male Female Mai® Female 
Mother Room-in 15 12 3 5 6 5 46 
Father Room-in 1 1 0 2 1 0 5 
Saw Mother 9 9 3 1 0 2 24 
Saw Father 0 1 0 0 0 0 1 
Saw Both 4 0 0 0 1 0 5 
No Contact 20 iz 15 5 2 4 63 
59 40 21 13 10 11 
• . _ 
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EMOTIONAL STATUS VERSUS TYPE OF PARENTAL CONTACT 









29 (56.8#) 23 (76.7#) 37 (58.7#) 89 
ASLEEP 10 (19.6#) 4 (13.3#) 20 (31.8#) 34 








X 2 - 
= 9.1609 d.f. = 4 
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EMOTIONAL STATUS VERSUS PARENTAL CONTACT 
CONTACT NO CONTACT 
52 (64.2#) 37 (58.7#) 89 
14 (17.3#) 20 (31.8#) 34 
1£ (18.5#) 
'tt- 2 1 5.2768 





d.f. - 2 
CONTACT NO CONTACT 





.10 p .20 
6 (13.9#) 
d#f. = 1 
21 
110 
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16 (22.8$) 51 






X 2 - 10.7460 
P Z, .01 
34 (48.6$) 
70 
d.f. = 2 
63 
144 












PARENTAL CONTACT PRIOR TO SURGERY VS. AGE 

















AGE 1 5” 
PARENTAL 45 (60.8f0) 
CONTACT 
36 (51.W 81 







20 p Al .30 
s . ; . 











TIME OF CASE IN MORNING VERSUS AGE 
1- 5= 
40 (54.1#) 26 (37.1%) 66 
34 (45.9#) 44 (62.9#) 78 
70 144 
X 2 - 4.1439 
.02 ^ p ^ .05 
d.f. - 1 
• , ' 
. 
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TABLE XV 
PRESENCE OF PARENTS WHO DID NOT ROOM IN VS. TIME OF ARRIVAL 
OF PATIENT IN THE OPERATING ROOM  
BEFORE 8 A.M. AFTER 8 A.K. 







PARENT DID 36 (87.8#) 
NOT SEE 41 
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TABLE XVI 
EMOYIONAL STATUS VS. PRESENCE OR ABSENCE OF SIBLINGS AT HOME 
% of Only Children- by Emotional Status 
AWAKE- ASLEEP CRYING 
CALM 
9/89= 10.1# 5/34 = 14.8 # 3/21 
ONLY CHILD 






^ 2 - .5045 
.50 p ^ .70 
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STATUS VS. PREVIOUS HOSPITALIZATIONS(After ap;e 1) 
PREVIOUS NO PREVIOUS 
HOSPITALIZATION HOSPITALIZATION 
24 (53.3#) 65 (65.7#) 89 







H 2 - 1.9903 d.f.- 2 

































20 (57.2%) 69 (63.3#) 89 
ASLEEP 8 (22.8#) 26 (23.9%) 34 






"X 2 - 1.2042 d.f.- 2 







20 (74.0#) 69 (83.1#) 89 






^ 2 = 1,0823 













Secobarbital & Atropine 
Secobarbital & Scopolamine 
Pentobarbital & Atropine 
Atropine 





DISTRIBUTION OF PREMEDICANT DRUGS BY TYPE OF BEHAVIOR 
PREMEDICANT DRUGS NO. OF PATIENTS 
AWAKE- 
CALM 
Secobarbital & Atropine 80 
Secobarbital & Scopolamine 6 
Pentobarbital & Atropine 3 
ASLEEP 
Secobarbital & Atropine 29 
Secobarbital & Scopolamine 5 
CRYING 
Secobarbital & Atropine 13 
Secobarbital & Scopolamine 4 
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TABLE XX 






AWAKE- 83 (64.8$) 6 (40.0$) 89 
CALM 
ASLEEP 29 (22.7$) 5 (33.3$) 34 
_4 (26.7$) 20 
15 1 
X 2 = 3.9021 d.f.= 2 
.10 ^2 p ^ .20 
CRYING 16 (12.5$) 
125 
SECOBARBITAL OR SECOBARBITAL & 
PENTOBARBITAL & SCOPOLAMINE 
ATROPINE 
AWAKE- 83 (83.8$) 6 (60.0$) 89 
CALM 
CRYING 16 (16.2$) 4 (40.0$) 20 
99 10 109 
2 
- 5.1611 d.f.= 1 
.02 -4 p^_.05 
. 
• . 
■ .. . ' • A 








EMOTIONAL STATUS VERSUS TIME OF CASE IN MORNING 
FIRST CASE LATER 
IN A.M. CASE 
AWAKE- 32 (52.5$) 57 (68.7$) 89 
CALM 
ASLEEP 23 (37.7#) 11 (13.2#) 34 
CRYING 6 (9.8#) 
ST 
15 (18.1#) 21 
S3 147 








32 (84.2#) 57 (79.2%) 89 




~~y 2 - 







.30 p ^ .50 
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ELAPSED TIKE FROM PRELEDICATION TO ARRIVAL IN THE OPERATING ROOM 
AWAKE- ASLEEP CRYING- 
CALM 
Time(min.) f Time(min.) f Time(min.) f 
195 1 85 3 75 1 
140 1 80 2 65 1 
135 1 75 2 60 3 
85 1 70 2 55 1 
75 4 65 1 50 1 
70 5 60 6 35 2 
65 7 55 4 30 2 
60 6 50 5 25 1 
55 4 45 3 20 4 
50 7 40 1 15 2 
45 5 35 2 10 1 
40 4 25 1 5 2 
35 4 10 2 
30 12 
MEAN= 55.6 min. MEAN = 33»8 min. 
25 5 MEDIAN- 55 min. MEDIAN = 30 min. 





MEAN= 42,4 rain. 
MEDIAN* 40 min. 
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ANALYSIS OF THE MEAN ELAPSED TIMES FROM PREMEDICATION TO ARRIVAL 
IN THE OPERATING ROOM BY TYPE OF BEHAVIOR. 
METHOD- ONE-WAY ANALYSIS OF VARIANCE 
Source of Degrees of Sum of 
Variation Freedom Squares 
Mean 
Square 
Between K-l SSB MSB= SSB/K-1 
Groups 
2 6341.112 3170.556 
Within N-K SSE MSE- SSE/N-K 
Groups 
140 95,858.189 684.701 
N-l SST 
142 102,199.301 
F=hMsb/mse ^ 4.63057 
p ^-.01 
* Freund, John E., Livermore, Paul E., Miller, Irwin 
Manual of Experimental Statistics 
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PRE - MEDICANT DOSAGES - OVERMEDICATION AND UNDERMEDICATION 
ABSOLUTE DOSE ( n:. ,» ) AND DOSE/WEIGHT ( mg,/kg. ) 
AWAKE -CALM ASLEEP CRYING 
mg. mg,/kg. mg. mg./kg. mg. mg./kg 
+15 + • 80 +15 + .80 -15 -1.04 
+15 + .80 
+20 + .97 +15 +1.00 -15 - ,98 
+15 + .87 
>15 + .80 +20 +1.10 -50 -4.10 
••20 +1.08 
+20 41.11 f 20 +1.63 -15 - .62 
-20 - .83 
-15 - .79 +20 +1.10 -20 -1.55 
-25 -1.10 
-25 -1.25 t30 +1.88 -25 -1.31 
-20 - .75 
+1.40 -20 -1.26 +20 -30 -1.33 
-20 -1.02 
-15 - .79 +25 +1.47 
-15 - .63 
-20 - .71 +30 +3.13 
-20 - .75 
-20 - .75 \20 +1.09 
-20 -1.41 
-25 -1.19 +15 + .79 
-20 - .75 




-20 - .71 
-15 - .61 
-20 - .64 
-15 - .79 
-20 -1.00 
-20 - ,79 
-25 -1.04 
59 of the AWAKE - CALM received the correct dosage, 
22 of the ASLEEP received the correct dosage. 




















EMOTIONAL STATUS VS, AMOUNT OF MEDICATION 
OVERMEDICATED PROPERLY MEDICATED 
AWAKE- 7 (38.9$) 59 (62.1$) 
CALM 
ASLEEP 11 (61.1$) 22 (23.2$) 




X 2 z. 22.4978 d.f. 
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TABLE XXVI 
COMPARISON OF THE DEFICIT PRE-MEDICANT DOSAGE/WEIGHT FOR THE 
CRYING AND AWAKE-CALM UNDERMEDICATED 





































1. 50 28 
* Wilcoxon, Frank & Wilcox, Roberta A. 
Some Rapid Approximate Statistical Procedures 
Lederle Laboratories, Pearl River, N.Y., 19^4, p. 7* 
Brownlee, K.A. , Statistical Theory and Methodology in 
Science and Engineering, Second Edition. 




COMPARISON OF THE EXCESS PRE-MEDICANT DOSAGE/WSIGHT FOR THE 
ASLEEP AND AWAKE-CALM OVERMEDICATED 
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